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As far as I know the only remark of Fermat which 
bears directly on the problem of Mersenne’s numbers is the 
one referred to above in Art. 8: namely, that the prime factors 
of 2?—1 are of the form np+1. I think it probable that 
Fermat was aware of the forms of n corresponding to various 
numerical values of p (see Art. 9); and it is possible that 
these are particular or partial cases of some general theorem, 
from which the results enunciated by Mersenne are deducible. 
It is manifest, however, that Fermat's remark would be 
insufficient by itself to enable anyone either to answer the 
question asked by Mersenne or to prove the assertion given 
above in Art. 2; nor are such propositions on the 
determination of whether a given number is prime as have 
been enunciated subsequently sufficient for these purposes. 
Hence the riddle as to how Mersenne’s numbers were discovered 
remains unsolved, 


NOTE ON A FORMULA IN SPHERICAL 
HARMONICS. 


By R. Fujisawa. 


It is well-known that 


l-a 


[=] 42a cosy + 2a’ cos 2y +... + 2a" cosny+.... 
l1 — 2a cosy +a 


If (1 — 2a cosy + a°)? be expanded in a series of ascending 
owers of a, the coefficient of a” is denoted by P, (cosy). 
‘hus, by definition, we have 

1 


m= =P +P, Fass bees 
JU- Za cosy +a’) > 4 Pat Pæt.. Pa + 


Squaring, 
1 
1 — 2a cosy + a 
Die ats 2P 5 +t Ea E (n odd), 


Line 


where Q,= 2P P +2P P +t 2P, (n even). 


n=l 


=Q + Qa+ Qa tet QAH 
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Multiplying by (1 — a’), 


15E = Qt Qat (Q-Q (Qe Quala Hoes» 


1—24 cosy +a 
Hence, we obtain 


2 cosny = Q, — Quer 


This is the formula which appears to have hitherto 
escaped notice. The formula will of course still hold good 
after replacing cosy by 


cos 0 cos @’ + sin @ sin & cos(ġ' — ¢$). 


This formula may be used with advantage on several 
occasions. For example, 


af f " cos2nysin ododo = |" fe. Q) sin dbs 


: iA E sin 6d0.d6 — [ es sin 0d0dd. 


Geometrical considerations show that, on the left-hand 
side, we may replace y by 6. Thus 


trl = ait 
2n+1 m-i 
=f] ”" P} sin0d0d6 — ir f "P, sin @dd dg. 
evo 0 o 


Hence it follows that 


åm 


fi Pi singdðdp= z» 


a well-known result. 


Tokio, May, 1891, 
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